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Abstract: The microwave heating module of multiphysics coupling software COMSOL is used
to simulate the dynamic process of microwave heating for amorphous carbon. The results show that
microwave heating is integral heating, and the heating rate of carbon decreases gradually from
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outside to inside. The internal and external temperatures tend to be consistent with the processing of
heat transfer. Neglecting the magnetic loss effect, the electrical loss power density is positively
correlated with the heating rate. The downtrend of conductivity loss power density is the same as that
of the electric field mode, and the dielectric loss is dominant after 2s. When the real part of the
dielectric constant increases, the electrical loss and the heating rate decrease. When the imaginary
part of the dielectric constant increases, the dielectric loss and the heating rate increase first and then
decrease. When conductivity increases, the conductivity loss and the heating rate increase. When the
input power of microwave decreases, the electrical loss and the heating rate decrease. When heat
exchange occurs between carbon and air, the heating rate and temperature gradient decrease slightly,
and the temperature rising trend is basically unchanged. When doped with Al,O;, the change of
temperature was gentle, the temperature of central point increased, the temperature gradient
decreased significantly, and the trend of temperature increase was basically unchanged. When the
microwave heating time is 7s, the dielectric loss and the heating rate are the highest. After 7s, the
heating rate begins to decrease.
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0.006 m, H.0r i ARER A (0.0546 m, 0.0273 m, 0.111 m).
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Table 2 Element analysis results of Dongsheng lignite
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Figure 4 Temperature change process during the microwave heating of carbon
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